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REMARKS 



Claims 1-2 are pending in the present application. 
Applicants request reconsideration and withdrawal of the. 
rejections and objections in view of the remarks herein. 

Objection to the Specification 

The specification was objected to based on the alleged use 
of "terms which are not clear, concise and exact." The 
specification has been revised to assure clarity and appropriate 
English style and usage. A clean copy and the marked-up version 
of the substitute specification is attached. The substitute 
specification contains no new matter. 

Rejection Under 3 5 U.S.C. § 112 

Claims 1 and 2 are rejected under 3 5 U.S.C. § 112 for 
alleged lack of written description. The rejection is 

respectfully traversed. 

As pointed out in the Office Action, the specification 
describes that both the resin insulating skin and the conductive 
core of the claimed conductive resin molded product are obtained 
by molding a composite containing both a non- conductive resin 
and a carbon nano material. The Office Action questions, 
however, how it is possible to obtain an insulating resin skin 
using a conductive carbon nano material. The Office Action also 
states that the claims were previously amended "to recite that 
the resin insulating skin of the conductive resin molded product 
contains a non- conductive resin and a carbon nano material." 
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Office Action at section 3, second paragraph; emphasis added. 
Thus the written description rejection appears to be based on 
the assumption that the previously amended claims now recite a 
resin insulating skin containing conductive material, obtained 
by a process not described in the specification. 

In fact, the previously amended claims state not that the 
resin insulating skin contains both a non-conductive resin and a 
carbon nano material, but that the resin insulating skin is 
"obtained from molding a composite" containing these two 
materials. There is no recitation of a requirement that the 
resin insulating skin contains any conductive material, as 
suggested in the Office Action. The specification explains how 
the resin insulating skin and conductive core are obtained by 
molding such a composite, for example, at page 7, lines 4-14 of 
the originally filed specification. In the specification, as 
amended herein, this passage appears at page 7, lines 5-14, and 
states : 



From this difference in flow, a velocity 
gradient, namely, a rate of shear arises between the 
center part of the molten body 13 and the contact part 
with the cavity surface 12a. Thus, the resin at the 
cavity surface 12a, which becomes cooled and 
solidified, is extended in the direction of the flow 
because of the large shearing stress applied on it 
from the molten body 13 being press -f itted . At the 
same time, the carbon nano material on the skin side 
is also pulled and aligned in the direction of the 
flow, and also becomes easily centralized in the 
center of the molten body away from the skin 13a. 
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Thus, it is apparent from the disclosure that the forces at 
work during the molding process result in the formation of a 
resin insulating skin from a composite comprising both a non- 
conductive resin and a carbon nano material. In Applicants' 
view, the claims are clear and consistent with the teachings of 
the specification, which provides appropriate written 
description support for the invention as claimed. 

The withdrawal of the rejection is respectfully requested. 
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CONCLUSION 

Based on the remarks herein, reconsideration and withdrawal 
of the rejection and objection and allowance of the pending 
claims are respectfully requested. 

The Examiner is also encouraged to telephone the 
undersigned attorney to discuss any matter that may expedite 
allowance of the present application. 

Respectfully submitted, 
ATSUSHT KOIDK, ET AL. 




Charles 
Registration No. 25,467 
Attorney for Applicants 

WE INGARTEN , SCHURGIN, 

GAGNEBIN & LEBOVICI LLP 
Ten Post Office Square 
Boston, MA 02109 
Telephone: (617) 542-2290 
Telecopier: (617) 542-0313 
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TITLE OF THE INVENTION 

CONDUCTIVE RESIN MOLDED PRODUCT? 

FOR 'FARMING 



@019 



HAVING INSULATING SKIN AND METHOD 
THE SAME 



This application claims f 
application No. 2002-347673; ^ilfcd 



priority to a Japanese patent 
November 29, 2002. 



BACKGROUND OF THE INVENTIOljJ . "] 

Field of the Invention ;• j 

ii i 

The present invention ±elkt 
product having an insulating 
cons i s t ing of nonconduc t i^e 
relates to a method for producing 



|ss to a conductive resin molded 
skin produced by a composite 
res^n and conductive material, and 
the same . 



Detailed Description of the Bri6r 

According to a conventional 

!. i : 

blended with conductive mafceiria^l 
fiber, or metal powder and! metal 
molded to produce a conductive 

example, refer to ar-nNon-patelnt [ literature 1 bel ow) 

Moreover, some conductive! molded products are produced by 



injection- filling a mold 



conductive compounding mai:e£ial 



with 



to the -^Patent literature l[ b 



Non-patent literature!. 1 



powder is blended with nonconduotive : resin^ (^For example, refer 



Art : 

method, nonconductive resin is 
such as carbon black and carbon 
fiber and the composite is then 

resin molded product. (#For 



conductive resin in which a 
such as metal fiber or metal 



e low j f 



hara, "Handbook of New Polymer 



Materials" P. 69 to 74, Marujzeh Cot , Ltd. Sept. 20, 19 8 9_ 

Patent literature 1: r jhe J^pjanese Patent Laid-Open No. 1993- 
131445, p. 5. 

i' 

Conventionally, tfeea j cbndudtive resin molded product has 



been produced by blending' -t-hea 
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15 



20 



with -fc-hea nonconductive : ; iresinj: to. provide -fchea resin with 
conductivity. However, as dejsc^ibed in ^he-HB^on- patent literature 
1 and the — pPatent literature; 1, most of the conventional 
conductive resins have adq>ptjed carbon black, carbon fiber, metal 
powder, or metal fiber jwhjich , : has remarkably large particles 
compared with the moleculejs 6f the resin as the conductive 
compounding material . When j subh; conductive compounding material 
is blended to the extent j thkt the resin is able to have 
conductivity, the molded jptfodijict has conductivity even on its 

surface; therefore, insulation '■ treatment of the surface is 

I ; \ i 

necessary depending on its j use. j . 

Moreover, the shape j : o!f jthe molded product tends to be 
restricted since the properties! of the resin such as lightweight, 
flexibility, moldability, juiA process ability are deteriorated^ 4-e 
causinge a hindrance in tkk \ production of the molded product by 
injection molding and te-j- lowering mechanical strength and the 
like. As a result, there ji : sj a j problem fchafcin adopting on of the 
above-mentioned technique joia product with a complex shape, even 

if* — tfeewhen usedage as a ma^nejtic wave shield material — (shield 

J 



material for magnetic wave?!) 



25 



30 



SUMMARY OF THE INVENTION 

j 

The present invent xoti 



i XS i 



devised in order to solve the 



problems of the conventional! conductive resin molded product as 
mentioned above. The purpose: jof [the present invention is to expand 
the use of the conductive xejsiiji; ^molded product and to provide a 
new conductive resin molded: trojduct having a new insulating skin 



which is usable as a bajsfe; 



material for parts of electronic 



equipment_[_[sLL such as lamjinktejd ; connectors as well as a method 



for producing the conductj^i^e 

purpose, a carbon nano rjiatjeria;! is adopted as a 



resin: molded product. 



For this 
conductive 

compounding material to mal^e ; the ■ surf ace of the conductive resin 

molded product nonconductive from the rcoin , 

! t 
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The conductive resin 
purpose according to the 



insulating skin and a condjuctive core 
is composed of a composite ^containing 



molded! product for the above -mentioned 
present jjnvention comprises a resin 
covered with said skin and- 
a non- conductive resin and a 
Thie^realn insulating skin is obtainable 



carbon nano material . 

from molding said compos it^ by Controlling an amount of the carbon 
nano material to be composited jith the non -conductive resin 

Moreover, a molding method for producing a conductive resin 
molded product according tb ; thje 'prea 
steps of; 

m&te'rial 



plasticizing a composite 

resin and a carbon nano madelriiai , : -and 

I < i : 

injection molding thus pla^ticized material into a mold cavity to 



produce the conductive resin Molded 
insulating skin and a conductive core 



@021 



ent invention comprises the 
containing a non -conductive 



product comprising a resin 
covered with said skin. in 



the method, an amount of th(e carbon naho material to be composited 
with the non- conductive resin jis controlled so as to form the 
resin insulating skin in contact with a cavity face during said 
injection molding. j 

A ratio of the carbon; jnario material to be composited with 
said non- conductive resin djoeb d^ not exceed 15 weight % based on 
the composite to form the resin j insulting skin in contact with a 
cavity face during said injection molding. 



BRIEF DESCRIPTION OF THE DR&W±NGS. 

Fig.l is an enlarged 
conductive resin molded 
according to the present in* 

Fig. 2 is an explana 
composite conductive ma 
completion of the filling 



ional view of a part of a 
an insulating skin 



having 



terial I flowing 
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DETAILED DESCRIPTION OF TH& ! £REl*EflRED 

Fig.l shows an enlarg|e;dj cro^s 
conductive resin plate mejntiioried as 
invention^- — a»d -tThe reference 
skin, and the reference numera^L 2 a 
the insulating skin 1. The; donc^uctive 
injection molding a composite conductive 



numeral 



carbon nano material is bljencied. It 
thickness of 1.5 to 3.0 mm land an 
and consists of the insulajting [skin 1 
0 . 2 mm and the core 2 having 

nano material inside of it.! ; The 

' I • i ! ■ 

plate has an e 1 ec t r i cal rfe-sji s danced 
10 10 &cm or more in electric! rboi ' otancc 



conductivity 



surface 



insulat - s 



Even if the above -mentioned conduct 
otato insulated by the surface resin, 

! • ! 

breaks through the insulatjn^ s tin 1 
the part sticks into thej resin 
becomes to be —electrically j connected 
Such a conductive resin pljafce can be 
wave shield material since j itj: hUs havinq 



plat 



is, and can also be used! 'ds 



base 



connector. The conductive jrejsin plate 

other uses— than— fehe&e. j * ? j ■ 

i • i 

Since -the — conductive |cpjre j 2 is 
skin 1 in the use as an-fchej eiecjtromagn 
it is unnecessary to take into Lccoun- 
contact with other electronic j equip 



Moreover, 
treatment 



since 
such 



the 
as 



surface 



mirror 



is 

j 

flihi 



made 



embellishment is also easily j carri 
treatment method employed for -the res 



2)022 



EMBODIMENT 

ctional view of a part of a 
an example of the present 
1 is an insulating resin 
conductive core coated with 
resin plate is obtained by 
material with which a 
is a flat plate with a 
' face area of 3 0 to 4 0 cm 2 , 
with a thickness of 0.1 to 
brought by the carbon 
of the conductive resin 
ion — eharactcriotics of 



ive resin plate is in the 
an end of a conductive part 
and reaches the core 2 when 
e^-r ^Therefore, the part 
with the conductive core 2. 
used as an electromagnetic 
an insulating ski n ao it 
material for a laminated 
is also applicable to many 



coated with the — insulating 
tetic wave shield material, 
electric damage caused by 
>r|ient, parts, or the like, 
by resin, any ehe surface 
shijng of the surface and 
ed out by a conventional 
in previously 
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Although an illustration is omitted here, the laminated 
connector can easily be manufactured by adhering a necessary 
number of stack sheets together into a laminated plate, cutting 
this at equal intervals ir^oj plate bodies in which the insulating 
skin and the conductive £ote are alternately placed, and only 



cutting the plate body to 



a | necessary dimension in the direction 



orthogonal to the insulating j skin. Thus, a connector constituted 
of the conductive cores of the number equal to the stacked sheets 
is formed into athe laminsLted type connector divided by the 
10 insulating skins. j 

In a conventional lanjin^ted connector made of rubber, after 
a thin film of rubber pro|viked with conductivity is alternately 
laminated with a thin filmjOf insulating rubber and the two films 



are fixed thorn — together, 



is then cut to 

manufacture athe rubber- ma fe c l laminated connector. On the other 

conductive; resin molded product having t-he 
te;s the alternate lamination of the 



hand, using the 
insulating skin 1 elimin; 
insulating skins, and the 



the laminate 



laminated plate is easily formed by 
mutual adhesion between the; insulating skins^ ^Therefore, tfee 
manufacture is simplermo^e- 



■ o Amplified than that using rubber, and 
atfee laminated type resin cqnnector, which has been regarded as 
difficult to manufacture^ cjan be provided at a lower cost 



Moreover, the carboti 



nano material 



is 



an 



ultraf ine 



particulate and- present in a blending quantity not exceeding 15 



weight BSince it does 



ncit damage the characteristics of the 



for molding and there is 
Therefore, the resin does 



resin^ ^nd^injection moldinq can be performed under ^he-conditions 
set according to thea resin L -r! ^Special techniques are not required 



little change in the properties. 

not lose its characteristics by in the 



molding^jgrocess, and thea conductive resin plate having further 
improved ^dimensional accuracy can be obtained as the base 
material for parts . 
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In order to produce! the 1 ' above-mentioned conductive resin 
plate by injection molding, a composite conductive material 

" i 

blendinge^ athe carbon naijio ; material^ not exceeding 15 weight % ,_ 

with a nonconductive resir : is used. As the nonconductive resin, a 

i 

thermoplastic resin used ais a molding material, for example, 
polyethylene, polyester, poijyarrtide, polycarbonate, ABS resin, and 



liquid crystal polymer can 



b£ used. 



Moreover, as a carbon harto . material [ [s] ] to be blended with 
the nonconductive resin, na^io fibers (having a diameter of 50 - 
200 nm, preferably, 80 - 150 nm, and an aspect ratio of 100 - 
1000), nano carbon tubes ;(having a diameter of 1 - 50 nm, 



preferably, 10 - 50 nm, 



an aspect ratio of 100 - 1000) , 
1 nm) , or the like can be 



fullerene (having a diameyei- of 0.7 

used monti -oned. Since they jare more ultraf ine particulate than the 

15 metal powder and metal tiljjer which have been blended as the 
i i '! 

conductive material in prey ious the composite conductive materials, 
I I i 

they have good conf ormabf lity to the resins, and have a good 

dispersion efficiency by kneading. As a result, the properties of 

the resins such as f lexilbility , moldability, and process ability 

2 0 are not lost. I 

j ; ; 

In the aforementioned case, it is most preferable that such 

I J 

composite conductive material is pellet ized beforehand and 
supplied to an injection ftnojlding machine. However, there is no 
difficulty in the moldingj elven if both of the resin and carbon 

25 nano material are sufficiently kneaded by a kneader and then 
supplied to the injectloh molding machine. Therefore, the 
composite conductive material may be supplied by either method. 

The molding conditions |of the injection molding machine such 
as temperature of a heating cylinder, cooling temperature of a 

30 product mold, screw speed,i injection speed and pressure are 
arbitrarily set according £0 the kind of resin adopted there. 
After the composite conductive material supplied from a. hopper 
into the heating cylinder with a built-in screw is plasticized 
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(melted and kneaded) by ordinary injection molding operation, the 
material is measured and theh filled by injection into the mold by 
forward stroke of the screw. ) 

Each illustration in ^ig.2 shows the behavior [ [s] ] of the 

molten body 13 of the composite conductive material flowing in the 

I i 

cavity 12 of the mold 11 j before completing the filling, and as 
shown in the illustration! (A) , : the molten body 13 flows at the 
highest speed in the center part, and flows slower as it 
approaches t« — a cavity surface 12a. Moreover, as shown in the 
illustration (B) f the molten; body is increased in viscosity due to 
cooling of the mold 11 ± j beicomes resis t an ta nd — gcto — difficult to 



flow, and the resin is 
layer (the skin) - 

From this difference 



ooled and solidified into the surface 



COG 



in fiow, a velocity gradient, namely, a 



15 rate of shear arises between! the center part of the molten body 13 

I i 

and the contact part with J the cavity surface 12a. Thus, the resin 

aton the cavity surface i2aj_ which becomes -i- 3 — getting cooled and 

I i 

solidified^ is extended ijn the direction of the flow because of 
the large shearing stress applied on it from the molten body 13 

-r md l ^At ; the same time, the carbon nano 



being press- fitted^ 

material on the skin siiie! is also pulled and aligned in the 
direction of the flow, and jalso becomes to bo e asily centralized 
in the center of the molten ibody away from the skin 13a. 

On the other hand, since the core 13b is little influenced 
25 by the shearing stress arid the carbon nano material exhibits 
| anisotropy, conductivity appears. It is difficult to obtai n oxprco o 
conductivity by using fulljerene, but an effect is obtained by 
using a nother carbon , nano 1 mate'rial together with fullerene . This 



phenomenon is conditional 
carbon nano material; the 



. cjn the [ [ a ] ] blending quantity of [ [a] ] 
blending quantity is preferred to be 5 - 
15 weight %. Xn the ca^e ! of ' a blending quantity exceeding 15 
weight % f conductivity appears also ©in the skin 13a_j_ and this 
makes it difficult to form, anthe insulating skin 13a out of the 

. -7- - 
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resin. After having completed filling the resin, the resin is 
cooled and solidified into the conductive resin plate comprising 
the skin 13a of the r|esan having non- conductivity and the 
conductive core 13b coated !| with the skin 13a as shown in the 
illustration. Namely, the j irisulating skin formed out of resin and 
the core coated with the j insulating skin are formed by the 
difference in fluidity tjet^eeh the resin and the carbon nano 
material flowing in the davlty and shearing stress on the cavity 
surface obtained by controlling a blending quantity of a carbon 
nemo material . j 



15 



20 



25 



Example of the Embodiment | 

Conductive resin molded paroquet 



Form and dimensions; 



Resin; 

Compounding ingredient ; 

Blending quantity; 
Condu c t i v i t y ( vo lume 
resistivity) ; 



iFlat plate (rectangular shape) , 

i ;i 

| Plate thickness : 2 . Omm 

Plane area of its upper face: 36cm 2 

i ■■ 

Polypropylene 
Carbon nano tube, 
10nm diameter, 1 to 10\un long 
| 10 weight % 



Surface: 10 10 Qcm or more, 
| Inside : 10 3 Qcm or less 

Injection molding machinej; PS40 (manufactured by NISSEI 

PLASTIC INDUSTRIAL CO . , LTD . ) 



Molding conditions 



! 



: Plasticizing temperature 210°C 

Injection speed lOOmm/s 
; : Injection pressure lOOMPa 

Mold temperature 3 0°C 



30 
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